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INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division, under contract number 

68HE0719D0001, Task Order No. 20F0061, tasked the Tetra Tech, Inc. (Tetra Tech) Superfund 

Technical Assessment and Response Team (START) to support a Removal Site Evaluation (RSE) and 

vapor intrusion assessment of the Martha Rose Chemical site in Holden, Johnson County, Missouri (the 

site or subject property) (see Appendix B, Figures 1 and 2).  Historically, the 26-acre and currently vacant 

subject property—now owned by the City of Holden—had hosted a polychlorinated biphenyl (PCB) 

processing facility that operated under the name Martha C. Rose Chemical, Inc. (Rose Chemical).  

No permanent structures are currently present on the subject property. 

This RSE will focus primarily on the vapor intrusion pathway near and downgradient of the Rose 

Chemical property.  Field activities will include sub-slab vapor, indoor air, ambient air, and exterior soil 

gas sampling during as many as four events.  Collection and analyses of soil and groundwater samples 

also will occur to aid identification of immediate threats to human health and the environment. 

This Quality Assurance Project Plan (QAPP) identifies site-specific features and addresses elements of 

the sampling strategy and analytical methods proposed for the investigation. 

SITE BACKGROUND INFORMATION 

Information regarding the site’s location, description, background, and relevant investigation history is 

discussed in this section. 

Site Location/Description 

The site is in the West area of Holden, Johnson County, Missouri (see Appendix B, Figures 1 and 2).  The 

site is included on the Holden, Missouri U.S. Geological Survey (USGS) 7.5 minute topographic series 

maps (USGS 1980).  Coordinates at the approximate center of the site are 38.720042 degrees north 

latitude and 93.996251 degrees west longitude.  The site is bounded north by a railroad line, with 

residential properties and undeveloped land beyond; east by a city maintenance facility and mixed 

residential and commercial properties; south by Highway 58, with mixed residential and commercial 

property beyond; and west by undeveloped land and residential properties.  The City of Holden 

Wastewater Treatment Facility is west of the site. 

No permanent structures or features are present on the approximately 26-acre site, which is currently 

undeveloped, vacant land.  Historically, the site hosted a PCB processing facility (Rose Chemical). 
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Geology and Hydrogeology 

Johnson County is within the Dissected Till Plains of the Central Lowlands physiographic province of 

Missouri.  The geologic stratigraphy of the site area consists of interbedded limestones and shales of the 

Mississippian System Chouteau Group.  Dominant soil in the site vicinity consists of Sampsel and Haig 

series soils (U.S. Department of Agriculture [USDA] Natural Resources Conservation Service 

[NRCS] 2017).  Sampsel and Haig soils are somewhat poorly drained silty clay loams. 

The site lies within the West-Central Missouri groundwater province.  The West-Central Missouri 

groundwater province is northwest of the Salem Plateau.  The boundary between the two is a freshwater-

saline water transition zone.  South and west of the transition zone, groundwater in the Springfield Plateau 

(Ozark and St. Francois aquifers) is of good chemical quality.  North and west of the transition zone, 

these same aquifers yield highly mineralized water that is poor for domestic use.  Potable groundwater is 

difficult to obtain in the region.  Shallow Pennsylvanian-aged limestone and sandstone produce 

low-yielding, marginal-quality water (Missouri Department of Natural Resources [MDNR] 2014). 

Runoff from the site is believed to permeate to subsurface soil or follows surface topography to the north-

northwest toward East Pin Oak Creek. 

Two borings were advanced on the subject property as part of a previously conducted geotechnical 

exploration.  These borings identified lean to fat clays between the surface and 5 feet below ground 

surface (ft bgs).  Stiff clays with silts, sands, and gravels (at deeper intervals) were present between 5 and 

13-19 ft bgs.  Weathered olive gray shales were present at greater depth.  The deepest boring was 

terminated at 19.5 ft bgs (Olsson and Associates [Olsson] 2014). 

PREVIOUS INVESTIGATIONS 

Rose Chemical Remedial Action 

Rose Chemical began operating as a PCB processing facility at the site in 1982.  Chemical processing of 

PCB material occurred at the site until early 1986.  During that time, Rose Chemical processed 

approximately 23 million pounds of PCB-containing material.  Approximately 14-16 million pounds of 

material was abandoned on site.  In late 1986, EPA Region 7 issued an Administrative Order on Consent 

(AOC) to the Rose Chemicals Steering Committee (RCSC).  RCSC was responsible for containerizing 

and securing PCB material and completing a waste inventory at the site.  A second AOC was issued 

1 week following the first, ordering the RCSC to remove containerized, PCB-containing material from the 

site and to complete a Remedial Investigation/Feasibility Study (RI/FS).  Following the consent orders, 
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the containerized PCB waste was transported to a permitted chemical waste landfill off site.  The 

completed RI/FS identified PCBs in surface and subsurface soils, pond sediments, and sediments in East 

Pin Oak Creek.  Based on results of the RI/FS, EPA issued a Record of Decision (ROD) in 1992 that 

outlined the following remedial actions to be taken: 

 Removal from East Pin Oak Creek and off-site disposal of sediment containing PCB 
concentrations at or exceeding 0.18 milligrams per kilogram (mg/kg)  

 Excavation, removal, and off-site disposal of soil containing PCB concentrations exceeding 
10 mg/kg 

 Dismantlement and off-site disposal/treatment of facility buildings 

 Backfilling of excavated areas with clean soil 

 Monitoring of subject property groundwater 

 Restriction of the subject property title to prohibit groundwater use 

 Treatment of any other contaminated material. 

EPA issued a third AOC in 1992 directing RCSC to develop a Remedial Design (RD) and to implement 

the RD by conducting a Remedial Action (RA).  Activities completed during the RA included excavation, 

removal, and backfill of approximately 31,500 tons of contaminated soil, as well as installation of 

monitoring wells to monitor groundwater contamination levels.  RA activities were completed in 

mid-1995.  Groundwater monitoring at the site continued until mid-1999.  A deed restriction was filed 

pertaining to the subject property, restricting drilling and/or installation of groundwater wells 

(EPA 1992). 

Seagull Environmental Technologies, Inc. (Seagull)  2016 Phase I Environmental Site Assessment 
(ESA) 

In 2016, the MDNR – Brownfields/Voluntary Cleanup Program (BVCP) tasked Seagull to perform a 

Phase I ESA of the subject property.  The assessment identified three recognized environmental 

conditions (REC) and two historical RECs (HREC) to the subject property.  HRECs pertaining to the 

Rose Chemical operations are discussed above.  RECs included stained soil and gravel observed on the 

adjoining City of Holden Street Department facility, and former presence of an upgradient historical 

drycleaning facility and metal polishing facility.  The ESA recommended a Phase II ESA to confirm or 

eliminate those RECs (Seagull 2016).  
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Tetra Tech 2018-2019 Phase II Targeted Brownfields Assessment (TBA) 

In late 2018 and early 2019, Tetra Tech conducted a Phase II TBA for the EPA Brownfields program to 

determine if historical activities at the site and surrounding properties had impacted soils and 

groundwater.  The assessment included advancement of 21 soil borings via direct-push technology (DPT).  

A total of 41 soil samples collected included samples from both the surface and subsurface.  Laboratory 

analysis of those samples indicated levels of arsenic in both surface and subsurface soils exceeding the 

EPA Regional Screening Level (RSL) for industrial soil of 3 mg/kg.  Metals are naturally occurring in 

soils, and the arsenic concentrations in these soil samples were not significantly different from 

background arsenic levels within Johnson County.  Notably, the Phase II TBA identified concentrations 

of trichloroethene (TCE) in shallow groundwater exceeding EPA’s Vapor Intrusion Screening Levels 

(VISL) for shallow groundwater (Tetra Tech 2019).  A review of historical records pertaining to the site 

indicated that the VOC concentrations detected appeared to be localized, residual impacts of the former 

Rose Chemical facility (EPA 1992). 

SAMPLING STRATEGY AND METHODOLOGY 

In support of EPA Region 7, under this task order, Tetra Tech START will conduct an RSE with focus on 

downgradient vapor intrusion.  Expectation is that the vapor intrusion assessment will involve as many as 

four sampling events to occur seasonally.  Initial sampling activities are tentatively scheduled for 

March/April 2020, and are expected to require approximately 1 week per event.  Anticipation is that two 

Tetra Tech START members will be required for the activities described in this QAPP.  As applicable, 

standard operating procedures (SOP) and chain-of-custody (COC) procedures referenced in the QAPP 

will be followed throughout sampling activities to verify integrity of samples from time of collection until 

submittal to the laboratory for analysis.  Laboratory data obtained from all samples collected during this 

project will be compared to EPA Region 7 screening levels for soil gas and sub-slab vapor to assess 

whether further assessment is warranted.  Data will be managed in accordance with the procedures in 

Section 2.10 of the QAPP addendum and Site-Specific Data Management Plan (see Appendix C). 

Sub-Slab Port Installation 

Proposed RSE sampling calls for installation of up to 20 sub-slab ports.  The exact number of ports 

installed will depend on how many residences within the targeted area grant access to EPA, and sizes of 

those buildings.  Exact port locations at each residential building will be identified by field personnel; 

however, in general, an attempt will be made to locate ports centrally (with respect to the buildings’ 

footprint) in concrete slabs while avoiding buried utilities. 
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The concrete floor at each sub-slab sampling location will be penetrated by a hammer drill with a 

1.5-inch-diameter concrete bit to depth of about 1.5 inches into the slab.  A 0.75-inch-diameter hole will 

then be drilled through the center of the larger inset, penetrating the slab.  An approximately 4-inch-long, 

0.25-inch-diameter stainless steel port will be inserted through the drill hole into the sub-slab material.  

A 0.25-inch National Pipe Thread (NPT) fitting attached to the top of the port with a removable plug will 

allow it to be sampled and then resealed.  Quick-setting hydraulic cement will be used to seal the 

sampling port in the drill hole.  A cork surrounding the bottom portion of the probe will prevent grout 

from falling into the hole.  The port will be flush with the floor and left in place until the project is 

complete.  Construction and installation procedures will accord with Scientific Engineering Response and 

Analytical Services (SERAS) SOP 2082 and EPA SOP 2318.07. 

A helium test will be conducted to verify that the port is properly sealed after the sub-slab port is installed 

and the grout has hardened.  A 1-liter Tedlar bag will be placed into a vacuum chamber (Pelican case), 

which will be connected to the port by use of 0.25-inch-diameter perfluoroalkoxy (PFA) tubing.  A plastic 

enclosure will be placed over the port, a helium tank will be attached to a fitting on the enclosure by use 

of plastic tubing, and the tank will be opened to allow helium to flow into the enclosure.  Concurrently, 

sub-slab vapors will be purged from the sample line and sub-slab area, requiring operation of a sampling 

pump at a flow rate of 200 milliliters per minute (mL/min) until the Tedlar bag is full.  The Tedlar bag 

will then be removed from the vacuum chamber and connected to a helium detector.  If a helium reading 

greater than 5 percent above background is observed, corrective measures will be taken to address leaks 

in the system.  If helium readings less than 5 percent above background cannot be achieved, the port must 

be abandoned and a new hole drilled.  If no helium readings greater than 5 percent above background 

have been observed, the system will be considered free of leaks and ready for sampling.  Helium leak 

check results will be recorded in the field logbook.  Helium leak check procedures will accord with EPA 

SOP 2318.07. 

Sub-Slab Vapor Sampling 

Sub-slab vapor samples will be collected through installed ports at up to 20 commercial and/or residential 

locations.  Before samples are collected, a leak check will be completed at each port as previously 

described. 

At each location, about 6 inches of disposable, 0.25-inch-diameter PFA tubing will be used to connect the 

top of the port to an evacuated Summa canister to collect a sub-slab vapor sample for analysis.  Before the 
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sample is collected, the tubing will be connected to a small vacuum pump to purge ambient air from the 

tubing, port, and immediate sub-slab area. 

Sub-slab vapor samples will be collected over 8-hour periods at commercial properties and over 24-hour 

periods at residential properties via flow regulators attached to the Summa canisters.  Pertinent data—

including analyses to be performed, exact sample locations, canister numbers, and start/stop times and 

vacuum readings—will be recorded for each sample.  Sub-slab sampling will accord with procedures in 

EPA Region 7 SOPs 2318.07, 2318.10, and Scientific, Engineering, Response & Analytical Services 

(SERAS) SOP 2082.  Sub-slab vapor samples will be analyzed for tetrachloroethene (PCE), trichloroethene 

(TCE), 1,1-dichloroethane (DCA), 1,1-dichloroethene (DCE), 1,1,1-trichloroethane (TCA), and vinyl 

chloride (VC) at the EPA Region 7 laboratory according to EPA Method Toxic Organics (TO)-15.  Up to 

four rounds of sampling are anticipated to detect any seasonal variability among concentrations. 

Indoor Air and Ambient Air Sampling 

Indoor air samples will be collected within basement areas in the up to 20 commercial and/or residential 

properties selected for sampling.  Evacuated Summa canisters fitted with 24-hour passive flow regulators 

will be located within living areas at residential properties, or will be fitted with 8-hour passive flow 

regulators for sampling at active business spaces.  Indoor air sampling will accord with EPA Region 7 

SOP 4231.1704.  In addition to indoor air samples, one sample will be collected at an outdoor location 

(ambient air).  The ambient air sample location will be identified by field personnel while on site, but will 

generally be upwind of sampled buildings.  The ambient air sample will also be collected over a 24-hour 

period.  Pertinent data—including analyses to be performed, exact sample locations, canister numbers, 

and start/stop times and vacuum readings—will be recorded for each sample.  Indoor air and ambient air 

samples will be analyzed for PCE, TCE, 1,1-DCA, 1,1-DCE, 1,1,1-TCA, and VC at the EPA Region 7 

laboratory according to EPA Method TO-15.  Up to four rounds of sampling are anticipated to detect any 

seasonal variability among concentrations. 

Before indoor air sampling, the structures will be inspected for stored chemicals and fuels that may 

contribute VOCs to indoor air.  These items will be inventoried and either sealed in plastic bags or 

removed from the premises several days before sampling to minimize introduction of VOCs from other 

sources (other than from a subsurface source). 
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Soil Gas Sampling 

Tetra Tech proposes to collect up to 30 soil gas samples in selected locations across the site.  

A 0.5-inch-diameter steel tube with an expendable point will be driven to 5-7 feet bgs by use of a 

demolition hammer.  The probe then will be retracted about 3 inches, releasing the expendable point and 

opening a void below the tube.  At least two volumes of soil gas will be purged from the steel tube by use 

of a vacuum pump.  When the vacuum in the tube has returned to atmospheric pressure, a vacuum 

chamber (Pelican case) containing a 1-liter Tedlar bag will be connected to the top of the steel tube with 

plastic tubing, and a soil gas sample will be drawn into the Tedlar bag by use of a vacuum pump.  The 

collection will be performed at a flow rate less than or equal to 200 mL/min to ensure that the vacuum is 

not high enough to draw ambient air into the steel tube.  Soil gas samples will be analyzed for PCE, TCE, 

1,1-DCA, 1,1-DCE, 1,1,1-TCA, and VC by EPA Region 7’s mobile laboratory via EPA Method TO-15.  

Up to four rounds of soil-gas sampling are anticipated. 

Soil Sampling 

As many as 50 soil borings are proposed to collect soil samples at the site. The locations of these 

proposed soil borings are yet to be determined.  At each boring location, START will use a DPT rig to 

advance a boring containing disposable PVC liners to maximum depth of 40 ft bgs, to geologic refusal, or 

to the groundwater table, whichever occurs first. 

One soil sample will be collected from each boring (total of 50 soil samples) and submitted for laboratory 

analysis.  Soil cores will be screened by use of a hand-held photoionization detector (PID) for presence of 

elevated concentrations of VOCs.  One soil sample will be collected within the depth interval inducing 

the highest PID reading.  If no elevated readings are observed, collection will occur within intervals 

where visual impacts appear or odors are detected.  If no indications of contamination are found, soil 

samples will be collected within depth intervals selected by EPA or the START field team that could 

include the capillary fringe (if groundwater is encountered) or the bottom of boring. 

Within each sample interval, a grab sample for PCE, TCE, 1,1-DCA, 1,1-DCE, 1,1,1-TCA, and VC 

analyses will be collected in accordance with EPA SW-846 Method 5035.  Samples to be submitted to the 

EPA Region 7 laboratory will each consist of two 40-mL vials preserved with sodium bisulfate and 

containing approximately 5 grams of soil, one 40-mL vial preserved with methanol and containing 

approximately 5 grams of soil, and one unpreserved 40-mL vial (or other appropriate container) packed 

with soil for determination of moisture content.  Up to two rounds of soil sampling are anticipated. 
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Groundwater Sampling 

Tetra Tech proposes to advance DPT temporary wells for groundwater sampling at as many as 

30 locations. 

Locations of the proposed groundwater samples are yet to be determined.  Each DPT temporary well will 

be collocated with a DPT soil boring.  START will collect groundwater samples near the water table at 

each DPT temporary well.  Expected depth to groundwater is between 5 and 15 ft bgs.  If boring refusal 

occurs without encountering groundwater, no groundwater sample will be collected. 

Samples from temporary wells will be collected by use of a Geoprobe® Screen Point 16 sampling 

apparatus containing either a disposable, 4-foot-long PVC screen or a Geoprobe reusable, stainless-steel 

screen.  At each location, the sampler will be advanced to approximately 4-5 feet below the water table, 

and then the screen will be exposed to the aquifer.  After the screen is deployed at the bottom of the 

boring, about 1 gallon of water will be purged through disposable polyethylene tubing by use of a check 

valve placed at the bottom of the tubing. 

Samples to be submitted to the EPA Region 7 laboratory for analyses for PCE, TCE, 1,1-DCA, 1,1-DCE, 

1,1,1-TCA, and VC will be collected in three 40-mL vials, each preserved with hydrochloric acid (HCl) to 

a pH <2. 

After sampling at each location, the groundwater sampler and rods will be decontaminated with a tap 

water and Alconox wash, followed by a tap water rinse, before sampling occurs at the next location.  

New tubing will be used at each well location.  Up to two rounds of groundwater sampling are 

anticipated. 

General Sampling Information 

After collection, each sample will be labeled and packaged accordingly, and placed in a cooler maintained 

at or below a temperature of 4 degrees Celsius (°C) from time of collection until submittal to the EPA 

Region 7 laboratory for analysis. 

After completion of sampling, all boreholes will be plugged with bentonite from bottoms of the holes to 

ground surface.  Any disturbance to surface pavements will be patched with similar material. 
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QUALITY CONTROL (QC) SAMPLES 

To evaluate QC, one field blank, one equipment rinsate blank, and a trip blank will be collected per soil 

and groundwater sampling event, as specified in Section 2.5 of the QAPP form.  The blank samples will 

be submitted for analyses for PCE, TCE, 1,1-DCA, 1,1-DCE, 1,1,1-TCA, and VC. 

Results from the field blank will be used to evaluate contamination of sampling containers and/or 

preservatives, and to assess contamination potentially introduced during sampling and laboratory 

procedure(s).  Results from the equipment rinsate blank will be used to evaluate decontamination 

procedures applied to non-disposable sampling equipment.  The rinsate sample will be prepared by 

running DI water through the Screen Point 16 sampler immediately following decontamination of the 

sampler, and allowing the water to flow into preserved sample containers. 

A water trip blank will accompany samples to assess whether contamination will have been introduced 

during field activities and transportation. 

Field QC samples for this investigation will also include one ambient air sample per air sampling event.  

No field duplicates of air samples will be collected because evaluation for total method precision will not 

be necessary for this project. 

To assess general laboratory precision, duplicate samples of soil and groundwater samples will be at a 

rate of 1 per 20.  Duplicate samples will undergo the same analyses as the counterpart field samples.  

Relative percent differences (RPD) between results from field and duplicate samples will be calculated if 

analyte concentrations in both samples are detected above reporting limits.  Generally, an RPD of less 

than 20% is an acceptable level of precision.  Analytes with RPDs exceeding 20% will be flagged and 

communicated to EPA for discussion whether additional measures should be taken. 

A summary of all anticipated samples for this project is in Table 1.  A summary of data quality objectives 

for this project is in Table 2.  SOPs and chain-of-custody procedures referenced in the original QAPP and 

this QAPP Addendum will be followed throughout sampling activities to verify integrity of samples from 

time of collection until submittal to the laboratory for analysis. 
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ANALYTICAL METHODS 

Sub-slab vapor, indoor air, ambient air, soil, and groundwater samples will be submitted to the EPA 

Region 7 laboratory in Kansas City, Kansas.  Exterior soil gas samples will be analyzed by EPA 

Region 7’s mobile laboratory.  Samples will be analyzed according to SOPs and methods referenced on 

the QAPP form.  Standard turnaround times and detection limits for those methods will be adequate for 

this project.  If during the course of the project, the EPA Project Manager determines that an expedited 

turnaround is necessary, some samples may be submitted to a START-contracted laboratory for analysis.  

Appropriate containers and physical/chemical preservation techniques will be applied during field 

activities to help verify acquisition of representative analytical results. 
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